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The present Invanaon relates to a process for the rranufecture of asbestos^ fl^reinfbre^alwped 
artto^ iS adarZ of at least 1000 kg/m'wlth a matrix of a cured Inorganic binder, m whj* 
Tf** ^ TI ri ,_, dBNaWnn ai aoueous slurry cf fibres and a matrix forming material com- 
pX^esoTen^^ 

coSIng an excess of water In relation to the amount necessary to secure curing of the W™®*"™ 
^^Z^^BWb^VM*. Prepay 5-20%. in particular 7-1 6%, ceMoseflbres, after 

ofth£reZhs»ed^ 

e,g. at temperatures between about 20 and 100-C, or by autodavlng, U. heat treatment tn the presence 

corrrpresaed in anTddltional compreaalon step, typically at a compression pressure of appro* JO Wa. 
S^shaped articles- ere shaped artldes which have not teen subjected to such an eddibonal com- 

^rcLautodavedandunautodavedpreduc^ 

8 MPs, e.g. 8-16 MPa and are welHutted as bunding materials. e.fl »uch as flat or corrugated sheets and 
panels used for reofing and Interior and exterior cladding °j^ D ^«- Mraifaritirft unautadave d oro- 
Numerous processes of tnia kind are known In connection win the manufacture of unautociavea pro- 

dUC c«. mmmntft US rvatant eDecfflcatkm No. 4 2B1 764 describes the manufacture of buDding materials 

sSSSmsybTaW 

Em of the green sheets. Typical MOR values forauch unautoclaved polyolelms^towstotbrced shoe* arc 
^S^spo^^ 

nsv^sp^e^caareac^ 

inaXountofaa much as 10%. typically 2-5%, In particular^. In connection with the manufacture of 

of £Sm ^reP^am»ou8fibre elurry. coDoIdal hydrophDb partJdes are used as dispersion agent, 
2% TVPted cellulose fiber-dosages are 2-3%. typical binding agents are Portland oementand po^danlc 
«^^471lSb^ 

Hereby are obtained products with considerably Improved strength properties, e.g. typical MOR values of 



nnwr «•«» i"- ■ — 

Swntalntngatle^S^celluIosefareslsta^ from OB patent specification No. 2 045 303- Ajypical 
trfylng agent, such as colloidal silica, thus producing products with MOR values of about 19.5 MPa at a den- 

the atovaUFS as pozzoten In the manufacture of unautodaved sheets. The latter specffioatlon concerns 
ne ar^a ut-a ^ pux^^,^ ^^Ny pre8S6di cellulose fibrenisinforced sheets, typically 



Z^^SSlSaJroom temperate pressed products are obtained having MOR values of 
about 16 MPa ata density cf about 1500 k*'™* . , „„„ 

^rsDy numerous «Lite of the process described tn the Introduction are known In connection with 



oniv manifesting fadf under the reaction conditions prevail during the autodavlng process. Additionally 
el^n.l^andbentodte.Kna^^ 

St3calcfum sBlcate hydrate* tndude ground quartz, aOicasand, diatomlto and/or fly ash having a 

and aySnino nature of the cured binders. Whereas (ha unsaved. ^Mm^ ^nairfof 
amorphous caldum afloate hydrates with felriy vsrylng stofchtorneby 

'SSSSS rnorah^cai^of^ 
S*Smr^to,^^ 

ZmSa and the reaction conditions before and during the autodavlng. 

n^rfZ matrix the autodaved products often exWbft improved weather resistance, reduced moisture 
'^TtySe^rnplBofa fibre^rrtbrced autodaved product ^described In US P^"'^^",^. 

SP 1S,!rt^ 

fibre.. -.6% Portland cement. 31 J* hydrated Ita* 28.2% »^ «* Sf^TJT 

specfflcatlon No. 4 1m 335. Tht3 product hes atypical density of 7EQ Wnjand a MOR « f ^?M^- 

Aufocteved products of flito kind are dao described on page 6 of Danish epedftoton No. 
aml^carS* 3% celteiosB fibres, 9% hydrated lime. 40% fly ash. <™£ 
12% VWIaLiite crystals and 5% dispersion agent In the form of 8 day slurry. Thl» product has a density 
c^Mprox13QOkB/rn»eixiaMORof aboutri^Pa. „ M . 

Saved cddose fibre^Wbrced products ere farther described In teeWlov^gspedftations 

StenVapeciBcafion No. 1 421 558 describing the manufacture of autcdavedprwlucts. ag. on toe 
r^rew^nXea wiih the redpe 38*% PorHand ^^■^'^^ 1Z2% 
ciasa fibres end 7.5% peril* having a MOR of 4.7 MPa at a denaity of 640 kg/m> ; 

(SSap^caaon No. 4040851 dr^irsUwrnanufadireo^ 
b^,^ raw rrSwTthe redpe 60.1% Portland cement, 18.6% dlatomita, &2% cellulose fibres and 
^ZSTZZl MOR of about 8 MPa at a density of 930 kgm* ^Jf^^f 
ground auarfelnsl^rtdiatornie having a MOR of about 21 MF^ at of 1 600^/m' ; and 

USpatentapeciBcation No, 4 132 555 dealing thermmufadure of eutodaved products, «-9- on fine 
bade cfWmE^ the redpe 10% Portland cement 42% hydrated lime, 36% ground ouar* and 
1O%cdlulo»fIbiwhavlnsaMORof10.8MP^ 

such « !m , Gad. Neosyl and bentonfte, la also known In connection with the ma^durerfautoc- 
S «oductaTe.g, from QB patent specification No. 2 045 306, which e.g. mentions the manufadureof 

cellulose fibres, 2% other fibres and 9% bentonlte having a MOR of 1 M MPa at a denaSyof 
the rsdpe 46% hydrated Urn*. 41.5% ^^™ cmM ™< "* ^ 
fibres and 3% bentonBe having a MOR of 16^ MPa at a density of 1 350 kg/nA 

Xflier process of the same kind using 40*0% cement, 3040% ground quartz and ^celMose 
fibraS^Libly dadifyrng agents of the same Wnd. *» cdtoidai sDtca, which may parfly •npJM . t» 
M^!^ »* irate and 10% cdWdal silica dteperaton agent, is also known fram ma eped- 
Sc^^tar^dSon No. 68741. Hereby pressed sheats having a dsnalty of about 1650 kg/m* 
and MOR values of 16-18 MPa may ba produced. ^<w«i B fa m .H 
HnaBy, EP patent spedflcaBon No. 127 960 describes (he »^ V ?J^£^ 
shaped aSde. having a density of at lead 600 ^ with a roatrtx of c^ed <^*°£^*£ 
process, comprising the daps of fnifiaDy preparing an eouecue durry of fibres, wrrtddna at leart 5% c^- 
KSre3^onth B total eoBd content, silica, lime and/or lirr*««teMng material, euch ae Port, 
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land cement, and possibly plasty agents In -the form of cctioldal aUtca- and/or day particles and otter 
SSTbS^^ 

davlng the fireen shaped articles, possibly after pressing and procuring. According to this pieces* ma 

S Partt^ar 18-23% alilca in the form of dtra to . *■ dust with a specif* 

surface areTof 6-200 rrttg, and a f^f^^^S^^^U 8UCh Portland 
20410%, preferaMy 30-70%, In particular 45435% lime and/or lirne^ontainlng material, sucn ae romai 



represents a considerable inconvenience, partly Kf reasoracr rnvesOTien^^i 

bre^rSTeTSimatty amounts to only about 60% of the value for dry sheets ^y this 
SSSltt of wetaheeti 'in relation to dry sheets is due to reduced fibre anchoring hi the wat matrix 

inrJu^aJSKS^ 

2 po^Lr^orailfcate^ontafnlng, preferably r^arrtcact^dto^^^^^^^ 

"p^S^ 

1-0.02 nm, preferably lesa than 0.6 jim, and 

04MJ% other additives. tatha Invent! thusexhib It values fordanslty 

^M^Amt^^SitZ be SSS fbrpressed products. Furthermore, the rTrfterence b* 

Tve!^ 

Aamtrtttmovmsrt.ttemaWxfb^ 
matoV nee within the range 1 urn to 0.02 am. and a main fraction comprising hydraufc , binder an I addrtNe 
wSVwrtcTe sto Ilea wflhln the range SO to 1 ^. According to the known arMhe dom i- 

SSntTtjTrrXSon (calculated on a wetfiht basis) Is in the <™ "tSwSl 



mc e^£ct^^ 

and Magnani Machines In connection with preparation of p!pr». 

The curing of the gresn shaped artictea may take place at atmospheric pressure 
l«t«wanBbout20and100 o aorbyautoc]^ns.^ amount<rf 'finB and ultra fine matertal preferably 
JirSS^LN o™ a «« Ida. solid content In tha slurry, and tha coarae materia, 
prefaraNyconstete exeluarvery of the hydraulic binder. invention the duwatertngstapfs 

oan^S a^^l^^T^^^Z are cured by having. In this case 
the matrix forming material may ^^f^^*^^' terte| 
40-75%, pmfambfy 4<WS%. in ^^J^J^^iC 
10-45%. orafarahly 1540%. In rj>an1oulflr 20-30% of the fine aaauiva, 
1"% prSS 1<W5%, in pjrforfe, 14*2% of the ultraflne additive, end 

era the matr* forming material may ^^J^^^L 
40-78%, preferably 40*0%, h particular ^^J^t^^ ' 
10-45%, preferably 1&40, m parttcui Br 25-35% of tha fine adcBivB, 
3^prSbry S^0%, In prrrtfcdar 5-15% the ultra fine adcStrve, and 

0-30% ofharaddlthfea. embodiment of the process acoortllng to tha invention, the dawatoring 

^n^riS^SatecSSachtoe era Magna* Machine andthefirean ahaped arttalea are cured 
ati^^B^^ca^ S fl materia, may compriae. on a dry wefcnt basis, 
50-90%. preferably Bf>SD%. In P^^'^^J^Z^ 
535%, preferably 10-30%. in P^^^J^'tSLl and 
353%, preferably 6-20%. in partJcular5-15% of the uflraflne adcUve, and 

the ShXLZT* the coarae material c^UtoJa at ^^^^^S^SS 
weight ratio of the 50-10-jurvfraction to the lO-t-urrhfracBon of fhb material Is larger than i jj, prereraav 

Sneaat 80% by weight of the uRra fine additive haaa parflcfeafca within the rar^e a^^m. 
^SmStSSSSc JpreferabJy Portland cement. a* of the type W. according to ASTM standard 

C ^^=n^^ 

""^SK?^^ according to the invention the fine additive Is 



SoS3Sya^nWe1Ibr« : end/or natural organblibre*. auch as certdQ.ef2.ma 



7-15 weight*, calculated on a dry weight basis, cellulose fibre*. P ^.^™^Z^M. 
tam : v^fibre*of«*.b£i^eu^^ • 

^^^^H^fentovntratoi end retention era obtained when at least a partof the cellulose fibres 

^^2!L ^!^l^^S,amsterid may comprise CWO% other additives. These may be 
As mentioned above Ae maMx f ^ fl . I ^^/f n y d ^Z 1 d B d day • colouring agar-ts, watar sealing 

22eS!EsZ^^ 

The autodavino 13 preferably perftmwd aitemparaninB »« 

thetoteival18M90*a j 1™ perse by pulping and stirring *e fibres tn water 

rials, poaathly adding mors water to reach a suitable 



nd subsequently admbdng the remaining materials, poaatbly adding r 



IniBaTto diacSse the ultra-fine sOIca In water having a pH^alua axcaBdlng^c^quenUy atong ttw 
Z» ■ J T*te aoueous allca dJaperelon and finally admixing the remaining materials and. If necessary, 



c^St.^ilSwMSSS^ can be subjected to compression In an additional compression step. 

fiSSS^ire the autodavlng step. 

The Invention ta further itaatrated In the Examples. 
The materialised in the examples were as follows : 



EO cellulose: j _ . , „ mr j^ [n *t, 

Bleached ceDukae fibres (Eucalyptus grandta end Eucalyptus uropnyiiaj 11 
of about 20° SR, length : about 1-0 mm, dtemeter : about 16 urn. 

Unbfeacted cellulose fibres (PInue) (Kraft ceOulcse), 

diameter : about 35 urn having a dewatering resistance of about 14' SR. 

SnSme Krefiaed'to a dewatering resistance of *■ SR ; x » 20. 21, 23. 
Stora32: 

Bleached ceButcse fibres (PInus) {Kraft cellulose), 
length: leas fcan 4 mm, ^_ _ ^,.„ 0 o R 

(Cameter: about 35 pre having a dewatertng resistance of about 14 SR. 
Store 32, 40»SR: 



a dewatering resistance 



a 32 refined to a dewatering realslance of 40* SR. 
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Hydrauttebl 



^"T^and cemdrttfype DO, spedlto surface (Blaine) : 4880 or, 
* , sveregs partWe ska : about 13 nm. 



AMfivaa: 

average particle size :«bout M l«m. 
atza : about 14 pm. 



Ffeieaddlflva: 

Ground fly ash 100, 800, 600. J and G, vHa example 1 and table I. 
Ultra foe addttrvo: 

100%. epodTtoairfaa (BET) : about 25 m^/a, average parbde dJamater. bmuiu.i unu 
Machines fit Ml Industrial scale. 



Pulp oreoaraSon : 

dispersion, and the mixture was pulped at 3000 r^m. for 15 mm. 
Slurry preparation: 

terial araial to to In thin slurry e) 
redat1000r4>mfbr6mla 

Preparation of preen sheets. 

A portion of the slurry corresponding b 



10ft s solid material was dewatered In a filtration apparatus, 
In a Johns-Mefivfila 



to about the density of the impressed sheets prepared 



on an Industrial scale. 
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Preparation of cured sheete : 
Procedure 1 tautodaving) : 

todt n aSdity boxfcr 24 houra, relative humidity : about 95%, temporal 25'C. The sheets werajhen 
S^^S^S^iod 2.6 hours, aWl pre^re period of 16 hour*, and adeprcssurtzlng 
period of 2£hourB. 
Procedure 2 fordlnaiv airing) : 

kfipt in a humidity box for 24 hour*, rotative numnny . www. k*», w"h<= 
were submerged In water and cured at 20-25 9 C for 20 days. 

Procedure 3 (accelerated curing) : 

Themenriheetowereeuredfntta^ 
|«tf™Zayboxfcf 24 hours, relative humidity : about fi^ temperature 25«C. Tester the shaete 

tor another 14 days at about 80»C. 

The physical properSea of the aluny and the a 



Ftttratlori fena : 

A portion of alurry corrasportdlng to 109 g of solid material was dawatemd In a ^^J^J^ 
BT-maxdrvandwat: 

Th« and sheets were subjected to tending tests In which (he curvature of the specimens was deter- 
mJ^^*™^*™™ 1454^ machM 4-point load with a ^dl^e 
of 190 mm and a 35 mm arm of momentum was used. Force/deformation curves were regiKerea. 
£££5 Ldlng stress at maximum load, also referred to above »^Z^^Sl 

BtHtPC for 48 hours. 



Freparafon of ground fly ash. 

©rcundfr/aenv^grcundtoeninr^^ 



FV ash with three degrees of fineness ware produced, designated 100. 300 and 500, the « 
specific power consumption being 100. 300 end 500 HrVWt 

Two additional tvoes of mamd fly ash were produced, designated J and e. 

^^aSSuZofui five products, of the unground fly ash, of the cement and ground 
SiO! usad in the following examples was determined by a sedlgraph. 

Grain size analysis and F- values for tfiesa materials ara shown In table I. 



8 
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known art fau^ ™* products. 

0 the Production Pro- 



e produced according to the Invention by the thick and thin slurry 
Te^ptJnenia 2 and 4 according to the knovmart. using 



In experiments 1 and 3 Bhoata w 
method, respectively- Tha greer 
Byway oJ com 



thlnsluny method, theground fly 8»hb< 

use and higher densities. te the Invention, the green sheets being pressed not at 

Furthermore, sheets wore pnxiuc^Mwn^BWtnf Bt1 uso ^ 1600 wmi and MOR values 
1.5MPa, butaMO MP* These prootxtoaxhlbltad densities oew 
(wet) of about SMTMPa. 



■« rrf^d fly ash « ™ ^ntrf^rees of flnaiwaa. 

Anonts wens carried out with production of sheets according to tha Production Pro- 



biflRperunentse,7ande 



h. Tne wortdng 



procedure wus hb In example 2, taM of solid material and tost raaulta ore shown tn Table III. 

fly ash. 
Example 4 

Comparison between tha MOP wet and dry sheets. 

^wStnpfwtuctkjnrrfsheetsac^ 



Four series of expertme 

It la uvUsnt that there i» 
a-autodaved product! be* 
within tha ian05O65*TS, 



and test raaulis are shown In Table tV. 

and dry products. 



known art (thick starry, ordinary and a coBtetatea curing). 
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to mt ^tHn staiy. ordinary and accelerated curing). 

•n^timas si* series of experiments were performed with produoaon of aheete according to the thin 
dcJ^ToTJ^S Procedure. The green sheets were divided into two batch, and cured 




Experiment HI. 

^kgSarufemeKOrKllOfcw^ 



deved at WO ftr 10 hour* preceded try a P^f^™ P^^^i^f ,d 




For jampartson analogous sheets were prepared using 8ie seme working procedure as In experiment 
H1, the 25 kg ground fly ash G. however, being replaced by 25 kg ungrcund fly ash. 

Experiment H3 

In thiaexperimantahaata were prepared ^^^^J^^^J^^^ 
. „„„IZ._ t m hnwBVHr with the exclusive use of Stora 32, which was refined to 40" SR. 

"^TcXwar^ 
totJeSjpertaefltap^ 

according to the invention (H1 and H3) both have a remarkably high strength level. 



10 



Expgrtmanta on a full scale Magnanl Machine 

An aqueous aiuny having a wefcht of 1222 g per I (corresponding to a waterfeolid mflo about 3) an J 
Ta^^rTsarZe K, 22° 8R. 9 parte by weight EO. 8 * 



1hlckne» :6-8mm).Th3 unpressed aheetawew* pracured and auhxterad as described In Example 7. 
The producis were bated by measuring density and MORwet {watereoatod & 



U to evident that the erewnt method Is also uaabte In oonnectton with the production c 



11 
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s 
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33233222 2 
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3 23 3 2 3 „ 3 

gggliitt % 

f 
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Experiment No. 
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Table II 
l 



2 1C) 



Sandarne K, 23° SR 



10 


LSC cement 


47 


47 


15 


Fly ash {unground) 




21 




Ground Ply ash J 


21 




20 


Silica dust 


20 


20 




Filtration time (sec.) 


103 


41 


35 


Slurry type 




TK 


SO 


Autoclaving temperature, 


»C 160 


160 




BT-max wet, MPa 


20.3 


15.6 


SB 


Density, kg/m' 


1399 


1284 



TKj thick slurry 



55 



13 
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■Fable II { continued) 





9 


9 


9 


EO 






3 


Sandarne K f 23° SS 


3 


3 




LSC cement 


47 


47 


47 


Ply ash (unground) 




21 




Ground Fly ash J 


21 






Ground Si02 






21 


Silica dust 


20 


20 


20 


Filtration time (sec.) 


205 


125 


133 


Slurry type 


TN 


• TH 


TS 


Autoelaving temperature. 


°C 160 


160 


160/180 


BT-inax wet, KPa 


30.3 


20.9 


21.4/18.3 


Density, kg/m* 


1377 


1239 


1275/1222 



TNt thin slurry 
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gable III 



Experiment Ho. 


6 


7 


8 


9 (C) 


£0 


9 




9 


9 


Sandarne K r 23* SR 


3 


3 


3 


3 


LSC cement 


47 


47 


47 


47 


Ply ash (unground) 








21 


Ground Fly ash 100 


21 


21 






Ground Ply ash 300 




21 




Ground Ply ash 500 








Silica dust 


20 


20 


20 


20 


Filtration time (s« 


»c.) 185 


203 


190 


125 


Curing 


A 


A 


A 


A 


BT-max wet, MPa 


23.8 


24.6 


28.3 


20.9 


Density, kg/n 9 


13G5 


1367 


1377 


1239 



A: Autoclaving at 160°C 
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Table IV 



Experiment Ho. 


10 


11 


12 


13 


£0 


9 


10.5 


9 


9 


Sandarne K 




1.5 


3 




Sandarne K, 23« SR 


3. 






3 


Stora 32 










LSC cement 


47 


47 


44 


47 


Silica dust 
Ground Fly ash 


20 
21 


20 
21 


15 
29 


20 
21 


Curing 


A 


A 


A 


A 


BT-max wet, MPa 
BT-max dry, MPa 
BT wet/BT dry 


27.6 
31.1 
0.92 


29.8 
29.7 
1.00 


28.2 
31.2 
0.90 


30.0 
29.7 
1.01 


Density wet, kg/m 3 1344 
Density dry, kg/m 3 1357 


1378 
13SS 


13S1 
1348 


1311 
1287 



Ai Atttoclaving at 160°C 
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gable V 



5 


Experiment Ho. 


14 


15 (C) 


« 


EO 

Sandarae K, 21° SR 


6.7 
3.3 


6.7 
3.3 




Rapid cement 


65 


65 


15 


Ply ash {unground) 




20 




Ground Ply ash G 


20 




20 


Silica dust 


5 


5 


25 


Filtration time (sec.) 


54 




Curing Procedure 


2 


2 


30 


BT-aax wet, MPa 


11.2 


8.4 


SB 


Density^ kg/in* 


1327 


1252 




Curing Procedure 


3 


3 


40 


BT-max vet, MPa 


18.5 


12.6 


45 


Density, kg/*' 


1310 


1231 



so 
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v (Continued) 
s Experiment No. 16 



EO 


6.7 


6.7 


Sandarne K, 21* SR 


3.3 


3.3 


Rapid cement 


75 


75 


Fly ash (unground) 




10 


Ground Fly ash G 


10 




Silica dust 


5 


5 


Filtration time tsec.) 


43 


32 


Curing Procedure 




2 


BT-raax wet, MP.a 


10.3 


9.9 


Density, kg/m*' 


1293 


1258 


Curing Procedure 


3 


3 


BT-max wet, MPa 


15.6 


12.6 



Density, kg/m J 





n.*hle V {Continued). 




6 


Experiment No. 


18 


19 tC) 


10 


EO 

Sandarne K, 21* SR 


6.7 
3.3 


6.7 
3.3 




Rapid cement 


60 


60 


15 


Ply ash (ungroundj 




20 




Ground Ply ash C 


20 




20 


Silica dust 


10 


10 




Filtration time {sec.J 




46 


25 


Curing Procedure 


2 


2 


W 


BS-nax wet, MPa 


12.0 


9.1 




Density, hg/ss* 


1312 


1253 




Curing Procedure 


3 


3 


40 


ST-waat wet, MPa 


22.1 


16.3 


45 


Density, Kg/** 


1318 


1255 



eo 



ss 



Experiment No. 
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Table VI 
20 



21 tC) 



Rapid cement 



Ply ash (unground) 



Ground Fly ash G 



Silica dust 



Filtration time (sec.) 



Curing procedure 



» BT-max wet, MPa H- 

Density, kg/ a' 1302 

35 ——————————— 

Curing Procedure 3 



Density, kg/m' 



1314 1251 
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Table VI ( continued ) 



EO 


6.7 




Sandarne K, 21* SR 


3.3 


3.3 


Rapid cement 


75 


75 


Fly asb (unground) 




10 


Ground Ply ash G 


10 




Silica dust 


5 


5 


Filtration time (sec.) 


71 


53 


Curing Procedure 


2 


2 


BT-nase wet, HPa 


11-7 


10.8 


Density, kg/»* 


1291 


1267 


Curing Procedure 


3 


3 


BT-fliax wet, MPa 


16.3 


14.7 


Density, Hg/n* 


1300 


1271 



21 





fable VI {continued) 






s 


Experiment No* 


24 


25 (C> 




10 


SO 

Sandarne K, 21" SR 


6.7 
3.3 


6.7 
3.3 







Rapid cement 


60 


60 




16 


Ply ash (unground) 




20 






Ground Ply ash G 


20 






20 


Silica dust 


10 


10 




IS 


Filtration time (sec.) 




71 




Curing Procedure 


2 


2 




so 


BT-max wet, HPa 


13.2 


11.3 






Density, kgA* 


1300 


1245 




Curing Procedure 


3 


3 




w 


BT-max wet, HPa 


27.3 


20.2 




4S 


Density, kg/a* 


133B 


1251 





22 
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Table VII 



s 


Sxpsrinicnt No* 


HI 


H2 (C) 


H3 




EO 


9 


9 






Stora 32, 40" SR 






10 


Sandarne K, 20" SH 


3 


3 




15 
20 


ISC cement 


47 


47 


47 


Fly ash {ung round) 




21 




Ground Ply ash G 


21 




21 



20 

Silica dust 



Curing A 

Btt-nax wet, MPa "-2 "- 7 



A: Autoclaving at 160*C 



, . nrnM9 fc. fc. manufacture of asbestos*** ffore-relnforced shaped articles having a densKy of 
ZLih anoweousaJuriy of fibres and a matrU forming material comprising parades of an inorgante 

S l ^^ctS^S mrn^airnlng material comprises, ™ a ^we^ht basis. 
4W^ro<eiabIy45^ofac€a reema terte)wi5h an average partldeske of 35-12,^ p^erably ^18 

In particular DonolBntea^addfrewimma ^ PMfewWyM"'* prefer 

1-0.02 urn, preferably less than 0.5 urn, and 

and the ^shapad arttdas are cured by autodaving, eharacterfxed In thatthe matr* forming meters! 
comprise*, on a dry weight basis, 

40-78%. preferably 4<W5%. tn particular 45-50%, of the coarse mstenal. 
1045%, preferably 1540%, In particular 20-30%, of the fine ar^- 



3-25%, preferably 10-25%, tn particular 14-22%, of the ultra fine additive, and 
0-30% oater additives. ii»„^i rt0fl „rf 
3. ApnxaHiaacofdingtocteim 1 wherein the dewateringstep ts earned <^on a Magnanl MachVieand 
? ■- «--*--id In that the matrix forming material com- 



prises, on a dry weight baste, 
40-75%, preferably 4<W0%, In particular 45*6%, of the coarse malarial, 
10-45%, preferably 1540%, in particular 2535%. of the fine addiave, 
3-25%. preferably 3-20%, In partfcuiflr 5-15%. of the ultra fine additive, and 

^TMTOC^'Srdlng to claim 1 wherein the dewatartng stap is carried out on a Hatschek Machine 
or a Magnani Machine and the green shaped articles are cured at atmospheric pressure, characterized in 
that the matrix forming material comprises, on a dry weight basis, 
50-30%, preferably 60-30%, in particular 85-85%, of fha coarse material. 
5-35%, preferably 1040%, In particular 10-20%, of the fine addrove. 
3-25%, preferabty 6-20%. fn particular 5-15%, of the ultra fine additive, and 

0-30% other additives. . 

6. Aprocess according to any of the proceeding claims, chararrtertzed in that i-^^OD.' 
as coarse material constitutes at least 80% by weight of said material, and that the weight ratio of the 50- 
1<HtrrhfracaontofhB ir>1^fra<^ of mis material is larger than 1.0, preferably iarger than 1^2. 
TApmceaa acoordingtoany of the preceedlng claims, characterized in that the > BO-^actto .of 
thef! additive eonetrt^ 

urrH^ctkmtotha 10-1-urrvfedton of this material la less than 1.0. preferably less than OA 
^ITAprocosa according to any of the preceedlng claims, characterised in mat at least 80% by weight 
of the uBraflna additive has a particle size within fha range 0.5-0.02 urn. 



land earner* preferably ooareafy ground Portland ^^ h ^^^^^^f m °l^... 
prises a mS^ofPorflfflS cement and riito-oratlteat^ccrrtalnins. preferably pozzdanlc active additive 
wfth a weight ratio Portland cement/additive larger than 1, preferably larger than 1.2. 

10, A process according to claim (J. charactered la that the silica- or slloate-cortonlng additive In 
the coarse fraction Is unground fly aah and/or possibly ground quartz. Jf MMX . . _ 

11. A process according to any of the preceding claims, characterized In that the additive In the fine 
additiveis ground fly ash. possibly ground, pebbly calcined motor, ground quartz, kfeselgur. rice husk ash. 
calcfumcarbonate or Wdlastontte, , „ 

A process according to any of the preceding claims, characterized In that the ultra fine material ra 



area of 5-200 irflg, preferably about 25 irfVg, and an average particle diameter of about 0.1 u 



Revindications 

1 Precede da fabrication rfartdes faconnes renforeaa par dee fibres, sans amiante, ayant una masse 
volumlouetfauinoirralOOOkam^.c^ ^ danslequel desarticjas 

teconnes&fetet vert acrit formes pardeshydratatton d"une suspension aqueusa de fibres etd-une maUere 
fonrarit la matrica, ccmnrenarrt daa parflcules (Tun rant hy draullque mineral, un addiiif mineral en parflcu- 
iea, etfecuiteiJverrBrtrfairfrasadditifs. conterrantun exce* d'eau par rapport a la o^tW ngceasaira pour 
assurer ledurdasementdu Bant hydraulique, etwrrtenant, sur base ponderate riche, 3 a 20%, de prefe- 
ranee 5 820%, en r«rtfajSer7 a 16%. de fibres do caOidosa, apraa quo! tes articles faconnd* a 1 1 etetvert 
sontdurcia, caractebtf an ca quote maflaraformant la matrica comprend. aur base r^^ rfche 
40400%, de preference 45 a 85%, tTune maBeregrosaiere ayant una dimension granulorneteque moyenne 
de 35 a 12 um, de preference 25 a 18 um, aveode preference une distribution gramjfomfiirique ne prtsen- 
fantoyun seul maximum, comprenantle liar* hydrauSque et everrfceilement un addiBf actif oorrtenant de 
la aSlce ou un silicate, de preference pouzzolanique, 

5 a 45%, do pnSfSrence 10 a 40%, an partfculter 10 a 35%. tfun additif actif mineral fin ccntenant de pre- 
ference do fa since ou un silicate, en particulier pcuzzriankrue, ayant une dimension granulomere 
moyenne do 10 a 1 urn, de preference 7 a 3 um, avec de preference une distribution granulomatrique ne 
pressfitant qi/un a sul maximum, 

3 a 25% tfuft addKf acSf ultrafin, de preference pouzzolanJque, ayant une dimenalon graiuiiometrtque 
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moysnne comprise dan* Hrtervalla da 1 A 0,02 pm, de prefer*"** Werteure 4 0.5 ym, at 

^rpS^nt^di^on 1. dan, .equal N*.' dfchjrfretaiion est «r una 

machine HataLk et toaerttolasfeeonnes A NU vert sort durcfc par autodavafle, camctertee en ce que 

la maflere formant ta matrtoe ccmprend, air base ponderaie seche, 

40 4 75%0, da preference 40 4 55%, en partfcuiler 

45 & 50% dels mattere gross fere, 

10 445%, da preference 15a 40%, en particular 

faS!^^ 



40 4 75%, da preference 40 a 60%, en partteuIEer 
45 a 65% da la mattere «reaatSn», 
10 a 45%, da preference 15 a 40%. en particul.er 
20 a 356%, de radditf tm, 

3 a 25%. da preference 3 a 20%, en particular 5 a 15%, de 
0 a 30% d'autre* addttlfs. 

4. Precede aeton la revendlcatlon 1, 



phftrique, 

BO a 80%. de preference BO a 90%, 
65 a 65% de la matlara tirosslere, 
6 A 35%, da preference 10 a 30%, an partieulier 
10 4 20%. deTaddiltfCn. 
3 ft 25%, de preference 5 4 20%, en parttoiifer 
6 & 15%. da raddiWultrafln, et 
O 30% d'autrea addKfs. 

r^en^dede latecZs^Vo urn fttafrndtode 1041 ^daceternaflareestauperteira 1.0, 
do prSffiranco isup&rteur & 1.2. ^l^w, cfAcAdentes. caracterlsd en ce que la fraction 



a, caraoterlse en at que la fraction 



lnKrieur4 0.8. 
7. Precede si 



des revindications prtoederrtes. caractertea an ce W'wmoto* 60% 
wston Darficulalre alnscrivam dans rintarvafle de 0,5 ft 0.02 urn. 

caractarte* an ca que la mattfire 



enrwIdsdel'addlnTultrannaunedlrnenstonp ^ ^ 

p^a^dt^ 

spficffiqw aetan Blaine Inferfeure 4 2500 caWfc , , Jfinffi8 caracari36 en „ que , a mati&ra 



j rapport en poida du riment Portland 4 ftrtM etant auparl&ur ft 1, 
ContlX^ ion orcasfere eat de la cendre volante non broyee «tt» eventuellement du quartz 



11.Procedesel«,l>ma^ 
raddlttffln.eetde la cendre volante broyee, du moterf&cultafivementbrove et fawltativernent calcine, du 

mVB. etun dkmetre moyen de partfcutes <f environ 0.1 iwn. 
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1. Verfahran zur HersteBung von 
ndndsstBRalOOOkBAj^mRainsrUalrl) 



igahfirtstan, anorganiachen Binders, wobel fhach gefbrmte 

Sond^NteteiiaJs, urrfassend TeBchen elnea anorgantechen, hydraulteehen Binders, elnen bus TeWwn 
^SanBT^ranlBohen Zusatz imd ir^fcherwatee andere Zusfitze. cfle elnen WaasarOberechuS bn 
SEud^S 

stenen, und auf olner Trockengawfcfitebaols 3-20%, vcrzugawaae 5-20%. hsbcBo^ara 7-m ^ose- 
ftWenmaJtend, wonachdtefn^ getter Artfce! ausgehMei warden, dadurch gekennze.chnet. datt 

SII^^SSJU, etnas feinen enorganiacfcan, verbis. Site, 
orfitto von 10-1 pm. vorzugawetaa 7-3 m vorzugawe.ae mit emer nur eln Maximum Randan Tailchen- 
S^Stefalnen, vorzuoawelsa IWaiHiktiven Zuaatzes mit etaer duichschnttfllchan Tetlchen- 
arfiaa mnerhalb dee Bereieha 1-0,02 urn, vorzueaweise Helner ale tfi um. und 

fOhrtwIrd, and di.«adi gafermten Arftel durch Bahandlung Im AuloMavon ajsgehfiriet warden, dadurch 




030% andero Zuafitza. umfaOt 

3.VeifahrannachAn8pruch1,woTtoderErrt^ 



wird und die frtsoh grfbrmtan Artto! durch Behandlung . 
gatonnzefchnot, datt das mablxbDdende Material auf etnerTroflfcenflewlchWJasis. 



^vS^a^ 

MagnajUMaschtne euagefilhrt wird und die frfseh gafemto bel l^^geh^ warden, 
dadurch gekennzefchnat. daS daa rnatrixbOdenda Material auf elrwr TroctengewichtebasEa. 
40 50-90%, vorzugawaise 60-90%, tnsbesondera 65-65%, daa groben Materials, 
», (nsbasondsre 10-20%. dea felnan Zusatzes, , 



6.Vertahi 
BruchteldeagrobanM* 



lehenden Araprfche, dadurch gekennzetehrtet, daS der 50-1 um- 
13 80 Gew.-% dieses Materials ausmacht, und daB das Gewiohta- 



varhfirlnlB dea" 50-10 pmBrcchtefle zum 1<H um-Bruohteil dieses Materials giMer ata IA vcrzugawelse 

Br6 T\SSSnach elnam dar vorhargahenden AnaprOcne. da- , duroh getoirtzetahnet. daS *r 5W pro- 
Bn^taia^^usatzea mhdeatena SO Gaw,% dieses Material, ausmacht unddaBdaa Gewfchfe- 



verhaitnte dea 50-10 umBruohteDa 
WelnaralaO.Blat 



11 10-1 



s l.o, 



TverfatoTnach elnem der vorhergahendan Anaprucho, dEJ^gakan^^daan^astena 
60 Gew.* daa litrafdhan Zuaatzes etna TelWwiiojfllte tonerhalb dee [*^Ofi*& ^ n a ^^ 



8. Varfthnan nach elnem dervorh 
Material PattandZameat vonargswete 
ais 2600 orrfVg. 1st 

9. Verfahran re 



dadurch gskannzeichnet, dafi das grobe 
d-Zement mit elnem Btatna-Wert Hefner 



elnem der vorhergehendan AnaprOche. dadurch gakannzelchnet, daS das grobe 
PorBand-Zament und elnem Silika- odar SDikatr anfhattenden, vorzugswelse 
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PinzBtan-aKhren Zusatz uml 
WSZ T^^T^L h 9 dadurch astonmeWmat d<* der SQttca- oder 8BItet-<wthflltende 

11. VtaUmn nadi einemdervorhetgehenden Anaprilche, dadurch getenr^Ichnet, 
tn dem fehai BrachteB flemahlsna Huoaeche, m&cllcher 



Moler(Dtet«naar«nJ»}.semaWener Quartz. Weaelgur. F 
""Ik Vertahren nach einan. darvcrhe^de* 



27 



